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Qi. Consider the following graph. 
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(a) [2 marks] Is it a simple graph? Why? 


kb 


<XA 


1 


Wo 




(b) [2 marks] Find the total degree of the graph. Can it be odd? Give reasons. 

To k&c^tCtL - 2. 1'F-l — ^ — Z- % fy. . z= . \L . 

oAA kfCQ4A<£- *. Z— £ t\/£Vk 

^ 2-sL cl 4JL =• £.toa 

(c) [2 marks] Find a simple path from node c to b of length 4. 

— C. — d — <2. C\ — b— — 

> 


(d) [2 marks] Does the graph have Euler cycle? Give reasons. 

ts Ja^. because kwi all Ve/ h — \cde- Q/&& Aeq fee 

.(. . Aec^ 


(e) [2 marks] Find a spanning tree of the graph. Draw the tree rooted at vertex a. 



(1) 


IStfTv 


ue f . False A complete graph with more than two vertices is not bipartite. 
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( 2 ) 


C - cyt' |) b , I A e/<2 »5 cav\ cA ^ betveeM 

■ ■ *7 id a Aq \d b eb^BJEM. 


C\ AAj jikvfcgg. W<? <^5*2, 

True □ False" It is not possible for a graph to have degree sequence 4, 4, 3, 3, 2, 2, 2, 1. 
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(3) 




i^pTrue l~l False The graph it 5.7 has 12 vertices and 35 edges. 

K fr,? — > <yj . ocm b £wvJl V 2 — Co A 1 cun t ^ lAcAeS 

b V -jL- . A_2 
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^ *5*7 = £ 4 


(4) I □ True Gf False 1 /y 2,3 is isomorphic to Kj. 

4-=. 



2x1^1 


Ao- — xJf— 

0/ K s =*) yw r. o f ei y rf = *fr- l - JJ^L ^ Id 

/ ■ \ £ H 4 ^ \£Z( ZT S, [AO I 



(5) □ True Blaise There exists a tree with 10 vertices such that the total degree is 24. 

*\c/. of iA <4 ifec- ia- \ ; 0/ nzito f {^\ = ^ 
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1o1a\ — A acyvfeg. ^ 2l[ fci -7=: — - =~ 


(6) □ True B^False' A complete and full 3-ary tree with height 4 has 212 vertices. 

■ M - \ & 3^-1 _ m2. . _ 
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Q3. [4 marks] For a full binary tree with n vertices prove that it has (n — l)/2 internal vertices and 
(n + l)/2 leaves. 
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Q4. 


Z- 

[6 marks] Which of the following three matrices (if any) is the adjacency matrix of an undirected 
graph? In each case, either sketch the corresponding graph or explain why no such graph exists. 
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q ^ ^ 



^ b 

m 

'0 10 1' 


* ** 1 

«\ 

'0 0 l" 

V9 

10 10 


'0 0 o' 

A\ =*> 

C 

0 1 0 
10 0 

A2 =C 

0 10 1 

A 3 = S 

c 

0 0 1 
1 1 0 




_! 0 1 0_ 
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Q5. [6 marks] Find the shortest-path between a and z. Find the total weight of this path and list its 
edges from a to z. Show your work on the graph. 
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^ ' 1<^\i Ci €$ 
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^ =■ 1 C\ i \) i C) £\^{ 


Sho/Tesl' jvH' is : 
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